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CLAIMS 

V . ( a parent Fungamyl-U k e alpha-amylase, comprising 

an SZZa VJZ more — seiected — - — - 

Region 98-110 r 
Region 190-160, 
Region 16l\rl67, 
Region 280^288, 
Region 448-4S5, 

Region 468-475,. independently 

""^"^XTrtr^-o acid which occupies the 

Hi " — A 1 - o£ the amino acid " hich OCCUPies the 

position with a diffeW and (c) each region or 

(b) the variant -V^ ^ J ion o£ the amino acid 

po sition correspond ^.^ aipha-amyiase having the 

sequence o£ tne p -\ 
amino acid sequence of SEQ\jD NO: 2. 

n ■ i Serein the variant is one or more of 
2 The variant of claim 1, Wherein 
the following substitution: Ql^S 
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f claims A which variant has improved 
3 . The variant of claims IX ic pH . 

thermostability and/or increased stability 

. . a . DN \ sequence encoding an alpha 
4 A DNA construct comprising a DNA\ s qu 
amylase variant of any of claims 1-3 

t expression vector whic\ carries a DKA construct 
5. a recombinant expression \ 

according to claim 4. 

^ • r-h « DNA "construct according to 
s . A eel! which is transformed » » \ 

cl aim 4 or a vector according to clarm *. 

• ^v,o rpA is a microorgan- 
7 r ceil according to claim 6, wherem the «XV x 
ism, such as a bacterium or a (ungus. 
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8 Th e cel\ aTordin g to clai» 7, *i* i- « *™ defiCiCTt 

* V -n.. a in particular a. oryzae- 
strain of Aspergillus, Xli f 

9 a co m posLn for product high maltose syrup comprising an 
5 Fungamyl-liKe Wa-amylase variant of claims 1-3. 

•\on of claim 9, further comprising beta-amylase 
10. The composition of claim y, 

activity. 

10 u . A d ou 9h improvV composition, comprise an alpha-amyiase 
variant of any of claW 1-3. 

12 . A b re„in 9 «*C.«V — ri3in9 ^ alPta - anVlaSe ValianC ° £ 
any of claims 1-3. 
15 -An of claim 12, further comprising one 

13 The br c 3 ^"V- - ° £ beta - a ^ iase and 

or ore enzymes seiecteu a 
isoamylase . 

20 14 a composition for produ^g alcohol, comprising an alpha- 
amylase variant of any of claims!" 3 - 

15 A process of laying s\rch, wherein an alpha-amylase 
variant of claims 1-3 is used for gating starch. 

of producing high mal\se syrups, wherein an alpha - 
16. A process of producing g \ liqU efying starch, 

amylase variant of claims 1-3 is used\r 

17 A brewing process, wherein an alphLmylase variant of claims 
3Q !_ 3 is added during fermentation of wort. 

, *, 1 production process, wherein an alpha-amylase 

distillery mash. 
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19 x process, wherein a douoh product ccWisino an alpha- 
amylase variant of claims 1-3 is baked. 

2 „. use o £ an alpha-amylase variant of any of ^ircs ^ « * 



composition of claim 9 for starch liquefaction. 

21 Use o\an alpha-amylase variant of any of claims 1-3 or a 
composition \fi claim 9 for producing alcohol. 

5 2 2. Us e of aAalpha-amylase variant of any of claims 1-3 or a 
composition of Wm 9 for brewing. 

23 . use of an a\ha-amylase variant of any of claims 1-3 or a 
10 composition of claU 9 for baking. 

24. A method for geirating an alpha-amylase variant of a P-nt 

Fungamyl - like ^ToThe 
thermostability, m particular 
narpnt - the method comprising: 

15 .Tweeting * =V nCe enCOdin9 ParCnC FUn9amyl " llk 

alpha-amylase to random mutagenesis, . _ . Mm ... in 

,W expressing the mutateW sequence obtaxned xn step (a) 

Clcrlenxngtr host celkixpressing a mutated alpha-amylase 
20 ihicn "as improved thermostXity at acidic pH relative to the 
parent Fungamyl-like alpha - amylase . 

* a maltose syrup comprising the steps 

25. Process for producing a mar^ose by* y 

25 ° f: v • *-v,» nXsence of an alpha-amylase, 

1) liquefying starch m the presence 

followed by \ inaa i alpha-amylase variant 

2) dextrinization the presence of a fungal alpha a y 

of claim 1-3; \ . 

30 3) recovery o£ the syrup; and optional Wxfxcatxon. 

„. Process for producing syrup, in particular maltose syrup, 
comprising the steps of: \ 

X, liquefying starch at a temperature o£ 14oW at a pH of 4- 

« 6, followed by \ QC . or at . . 

2) de X trxni Z ation at a temperature in the range W ^ ^ 
p„ 4-6 in the presence of a fungal alpha-amyW varxant 

claims 1-3; and \ 

3) recovery of the syrup; and optional purif ication\ 
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27. The pro\ess of claim 26, wherein the liquefying starch is 
treated at a\temperature of 65-85°C, in particular 70-80°C 

5 28. The proems of claim 27, wherein an effective amount of 
glucoamylase is\ added in step 2) 

29. Process f orVroducing maltose syrup, comprising the steps 

10 l)liquefying starcfrit/a temperature of 95-110°C at a pH of 4-6 
in the presence of Wacillus alpha-amylase, followed by 
2)dextrini Z ation at aVemperature in the range from 60-95<>C at a 
pH 4-6 in the presenc\ of a fungal alpha-amylase variant of 

claims 1-3; and 
15 3) recovery of the syrup;\and optional purification. 



30. An immobilized variant of^claims 1-3 




